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Field of the Inv nti n 

This invention relates to novel purine derivatives and pharmaceutical compositions containing thereof. The 
Dharmaceutical compositions containing novel purine derivatives of the present invention are useful as sup- 
5 pressants for Inflammatory diseases (anti-inflammatory drugs), particularly for ^^T^^rZ^t 
ma and dermatitis, pulmonary diseases such as adult respiratory distress syndrome (ARDS) and autoimmune 
diseases such as nephritis and rheumatism. The compositions are also useful for the suppressants for inf lam- 
matory diseases (anti-inflammatory drugs) due to inflammation caused by leukocytes in the lesion. 

10 Background of the Invention 

inflammation is a series of biological defensive responses caused by extrinsic irritative stimulation due to 
Invasion of foreign materials (or bodies) Into body. In the above mentioned series of biological defensive re- 
sZZ the major response, include the increasing of vascular permeability and Infiltration of inflammatory 
« cZ mainly oHeukocytes. Autoimmune responses accompanied to '" W ^^ Ua ^,^ ■"^j!^ 
matory responses In addition to extrinsic stimulation due to allergenic substances (antigen) and bacteria. 
^ inflammation, induced by immune responses have been reported to cause inflammatory diseases 
Zuflh complicated processes. For example. Inflammatory diseases of respiratory organs such as asthma 
SZonS «3too^thmugh two stage, (see Medical Irnmunalogy. 15, 61-71 (1988)) That* the 
, rZ,ZTis a release of chemical mediators such as histamine and TXAa from activated rnastcdl burins*: 
sS,Sn to result in the constricts of bronchial muscle. This first stage generally ^J^ ln ^0 -nmutes 
aSTtne inhalation of antigens (exogenous stimulation) and Is called Immediate type 
state is an Invasion of eoainophiles (one type of leukocyte.) into the tester, of »" --"J* 
of bronchial mucosa in the lesion by active oxygen produced by the eosinophfle and resute in ^a™"^"; 
Th* second stage occurs 8-16 hours after inhalation of antigens and Is cased delayed type asthma Suchin- 
flammatory responses occurs by leukocyte, are considered to make asthma intra^e. H«b^ vari«« 
Z^ZU specif* antagonistic activity to chemical mediator, such «r^e or Teased fmm 
martcell inmeal>oveinenti«iedflr* 

Zte the symptoms In the first slag, but Insufficiently active to suppress We inflamrnatton of ^ se^nd 
Ze, b^use various chemical mediators interact In the first stage and mere suppression of one specif to 
factor (chemical mediator) among various ones can not sufficiently inhibit the TO™ "» * a J^/^? n 
Furthermore, these drugs have insufficient inhibitory effect against irrflarrm«t^ ma.nly due * Jteri«^ J" 
ttTae^stoge. ThuTdruga whk± are antagonistic to various chemical mediators not only in the Nrst stege^ 
Z a^effect^e for suppress^ of inflammatory responses caused by leukocytes in the second stage have 

M ^n^JSLr inflammatory diseases, leukocytes activated by stimulus have been reported to be « ma*' 
cause of inf lammatory responses. I n pulmonary diseases such as adult respiratory d.strBS8 j^drome (ARDS). 
Si^^^sTa^actrvated by endctodn secreted from bacteria arrf r*ay ma£r rde .n inflammatory 
re^t^. ThTaXated neutrophils adhere pulmonary capillary vesseis. and neutrophBa release act™ oxy- 
otfand ^nJtoase damage capillary vessels and result in inflammation (see Journal of Clinical and Experi- 

There Inl ToWo. Japan). In addition, arachidonic acid metabolites, such as TXA, and LTs. such leukotriene 
B % ana so^ acceierate me tissue damages of vascular cell, by neutrophils and exa»rbate tt>e tef tarn- 
^™ response Autoimmune diseases caused by Immunological mechanism accompanied by Intrinsic stlnv 
jTforTnS'nl^ 

aa^ «u^Ty mexEre such as active oxygen and TXA 2 which are released from activated neutrophils re- 
^.n nephriS^the neutrophils attacTlmmune complex composed of antigen (glomerular basement 
m«norane)and autoantibody to this. Many patients are suffering fr»n varies inf larr^toryd.seasM caused 

dLeZs^d suppressants containing said novel compounds active against Inflammatory diseases have been 
de^ Part^lar^Zgs which exhibit exceltent suppressive effect for inflammatoryresponses due to leu- 
kocytes and inhibit the adhesion of leukocytes to the cells in the lesion have been dewed. 
^rTeinv Irs fthepresentinventtenhavebe n investigating novel c^^s effective for inf larnrnatery 
diseases arxl a^plis^oThe present invention. That is. the present inventors synthesized novel compounds 
Sder^showTby t£ general formula [1] below, evaluated their bio^ fca! activities and found them 
tobe^e^rorthesuppressi n of inflammatory diseases and accomplished th present .nvent.cn. 
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Summary of the Invention 

Therefore the object of the present invention is to provide novel compounds exhibiting pharmacological 
«EE5X* suppression of inf lammatory diseases and suppressant, for inftemmatory diseases 
conteWnglTnovel conids. The present invention, particularly provides novel purine derrvawvea exh,b- 
SCX^^al actiSes useful for the suppression of Inflammatory diseases and suppressants for in- 
flammatory diseases containing said novel purine derivatives. 

purine derivatives of trie present invention Include compounds represented by the following general 

formula [I] 



[13 




(wherein R represents one group selected from the groups composed of H atom, a straight chain alkyl group 
hS MoSSm aWlHKl chain alky, gmup havlnfl 3-10 carbon atom, an alkyl group having 1- 
l3x,n atom, substituted with one carboxyl group, 4-carboxyber«zvl group and phenathyl group) and phar- 
macological!/ acceptable salts thereof. 

Detailed Description of the Invention and Preferred Embodiment 

The suprjressants for inflarnmatrxy disease, of the rjr^ 
containing an effective ingredient of novel purine derivative represented by the above mentioned general for- 
ZTd Pearly, tlTsuppressants for Inflammatory diseases of the present invention Include suppm- 
rntVfor any one of inflammatory diseases caused by leukocyte, and asthma accompanied wrth bronchial 
constriction, adult respiratory distress syndrome (ARDS), nephritis, and auWr™e diseases 

Preferred examples of phsrmacotogicBlry acceptable salts of said compounds of the present invention en- 
umerate pharmacologically acceptable hydrochloride, sulfate, acetate, hydrobromide, phosphate, succinate, 
maleate, f umarate. citrate, gluconate, rrwthanesurfonate. B-toluermsurfonate, and sarts containmg Pharrnaco- 
acceptable cation for example sodium salt, potassium salt, and calcium salt The pharmacology 
a^teble^ofsaidpurineder^^ 

ing acid or a base containing the corresponding cation, followed by purification such as recnrstaJIrzatwn 

Purine derivatives of the present invention shown by general formula P] can be practically exemplif »d hi 
compounds In which R represents an alkyi group such as ^^^^^^^^.J^'^r: 
ine 2-(3,5^i-tert-r^vl^hvdroxypheny1)^propoxypurine, 6-n-butacy-2-(3.5.dMBrt-bu^hyd^ 
iu^Woi-te^^ 2^3^i-t^-butyM-hydro^ny.h6- 
2S£LU m whlcnT^nts an alkyl group substttuted^hone M ^J- ? P f"^^" 

dwS-bu^-4-hydroxyphenyl^^ 

PheTylVpurine ami 2- 3 ^i-tert-buty^hydroxypr^^rrydroxy^ne. Thess .compounds w«e valued .n 
5^ S^xamples shown later in the scavenging of active oxygen or prevention of lipid person Among 
EseTxempimed compounds shown by genera, formate HI. five compounds shown above In which R repre- 
sents an alkyl group and those compounds in which R repres nts phenethyl groupare preferred cornpounds 
Particularly tv*> compounds in which R represents n-propyl or n-butyl are more preferable oomp^mds. Fur- 
n^rnore tnree compounds shown by general formula [IJ in which R represents ethyl, pentyl r heptyl group 
«h^oXiZtological m J£ m *m*1mm«p*^a a m f mi+*i^*^«m^ 
5 c mpounda in which R represents alky! group. 
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The outline of processes 1-5 is shown below. 
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55 

Process 1 



Rawmatenaisof 4-^ino-^imidazotecarboxamide (Formula II) and benzaldehyd are caused to react pre- 
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ferably inth presence of abase and at temperatures of 0-100-C in a solvent which dissolves both c^nds 
^SvenieJc^Klitton to give a compound (Formuta I..). As a base, preferably "^n^un^^h- 
Saving active hydrogen. more sutoMy such «irt^«^W««*^^^^«^^ 
mula III) can be obtained quantitatively from 4-amino-5-imidazoleoarboxamide. 

Process 2 

The compound (Formula III) obtained by the process 1 and benzyl chloride are caused to react Preferably 
in the iesTceT a base and at temperature, of 0-100-C in a soivent which dissolve, both ™^ ds " 
s^nZ^on to give a ccn^poLnd (Formuia IV). As a base, preferably nitrogen compound ^^J- 
i£^*£n. mo£ suitably suVh a, triethvlamine or pyridine, can be used and aa,d compound (Formula 

IV) can be obtained quantitatively from said material (Formula III). 

Process 3 

The compound (Formula IV) obtained by the process 2 Is treated wtth an acid to give compound (Formula 

V) . ^n3^e^hydroadd. more suKab* such as hydrochloric acid or sulfuric add. can be used and 
^id^poundTc^mula V) can be obtained quantitatively from the material (Formula IV). 

20 / Process 4 

The compound (Formula V) obtained by the process 3 and 3.5^rM*ityW-iiwt^^ 
ciJ£ L^uWto react prlrab* in the presence of a base and at ^^^j"^^ 
undissolves both oompounde or sotventtew condition to give a compound (Formula VI). As a base, pre- 
25 ^% *Z?n S33Sul having, active hydrogen, more suitabiy such as triethytarrdne or pyridine, 
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can be used. 
Proce83 5 



The compound (Formula VI) obtained by the process 4 Is treated in t^P«*en^ofa baseand at : ta» 
peratures of 0-100-C in a solvent which dissolves the base to give the aimed Intem^edtate (F^ormula VU)- As 
^aliSi metal hydroxide, such as potassium hyd-oxide or sodium W™^.^^™^. 

>hen processes 6-8 (Scheme II) to g*e aimed purine derivatives from the intermediate ^'^l"^ 
^JZi^^^^y9-^.S.^^n 0 (Formula VII) which was obtained by the above 

35 mentioned processes 1 -5 are outlined below. 
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Scheme I J 





Process 6 

The intermediate (Formula VII) obtained by processes 1-5 is caused to react with below rmntioned^m- 
nounfestf acted according to the substttuent R In the purine derivatives shown by general formula p]. That * 

1Z* STto^ct wS appending said alkyi p^luenesulfenate. when Rrepresente a carboxy group 
^Se^alkvl aroup having one carboxy group In the aimed purine derivatives shown by general formula 

r^lte^oTSsed to Jt J» a corresponding said alkanoic add aster sauted with one 
Mmntfl Us^carboxyl substituted alkyi monohalkJe). and when R represses 4-ortoxyberoyl group in 
mtTmeS^n^ZiZ shown by genera, formula P] . th intermedtote (VI.) is caused to react wift . cor- 
S^g^ter of ^halornethylbenzoic acid, or when R represents phenethyl group m the a.med punne der- 
ive shL by general formula Dl th intermediate (VII) is caused to react with a corresponding sa«l phe- 

etTyt^niulf nate. The reactions are earned exit preferably in the presence fa base and at tempera- 

^ fWOO'Cinaso^^ 

V S As a base. nHrogen compound without having active hydrogen such as tnethytamm or pynd.ne. 
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. __,„„„. , m -.rhnnaiB can be suitably used. In addition, compounds (F r- 
oranakali metal carbonate such as potassium ™ " d ^ for th e next process, if necessary, 

muia VDI) may preferably be purif ied by a c*urr» ^^J^^^^^sponding said 
in addition, when R represents a substituted aJkyl 8 ubSS aUmonohalide). and when 

alkanoic acid ester substtuted with one ^"JT*^^^^ ^ is caused to react, 
Rrepreaents^ca*^^ 

substituted with one carboxyt group or 4-caiboxybenzyl group. 



Process 7 



Process 8 



forms of solid, semisolid or liquid prtanrvu^ut^ p«P^^^^ 8^ A«orernenttonad conventional 
ganic carrier, or filler, suitable for oral. ^^^^^^ZJ^eZ^^. tablets. P* 
pharmaceutical preparations are used other forms suitable for the 

lets, capsules, patches, solution preparations. ern ^^'^^ y Z evam6ona and suppositories. The 
other convents routes ^^^-^Z^W^^t^^^^ carriers and filters 
carriers and fillers used for the preparations ™J^?*°^J™™Zucw, lactose, gum arable and 
according to the forms and methods for admWsJatloa ^^•^^J^react^ith said pur- 
g^inmaxbei-ust^ateo^^ 

ine derivative, or pr«tnacologlcally «**^J™**^™ ohamacologieally acceptable salts thereof 

administration. m-theda shown above and containing the purine der- 

The pharmaceutical preparation, prepared by the ««J h ^™r "TJ, ^ u8od for the treatment of 
iva^pharnvic^ 

Inflammatory diseases caused by leukocyte. '"^^^Xrdude allergic diseases such as asthma and 
responses. The inflammatory diseases ^.^^^^^on^S^S) and autoimmune diseas- 
dermatitis. pulmonary *^^^J^^^ the Inhibition and prevention of 
es such as nephritis and rheumatism. The compositions are aiso m^o 

The purine derivatives and pharmaoologicaHy accede** oreven tlon of Ibid peroxidation, 

tensive a'cttvlty of scavenge ^^ n ^^^^^^^.L^^ 
inhibition of TXAa synthesis, prevention ^neutrophil *^^ d ^ phrti8 . Thus, these compounds 
toxin induced death, and affect, on Masugi nephitfe. nephrotoxi „ mediators such 
are effective for the inhibition of '^^^""^^ 'Xht^hermore. these compounds 
as active oxygen and TXA, released from '^^"^na and inhibit the aggravation of in- 
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cytes to the cells in ft lesion exhibiting efficacy as drugs for the inhibit! n of Inflammation in any stage of 

inflammatory diseases due to leukocytes. 

[Examples) 
(Example 1) 

was prepared by the following processes 1.1-1.5. 
process 1.1] 

with a yield of 97% from 4-airUrK>^iNo^e(art>oxamide. 
process 1.2] 

in a mixed of 240 rrt of DMF and 30 tri of water. 12.8 g (60 mmoO of the <^°^ on ^ "J 
inamoeasoivonioi*«t«i.i. AAas >„ M on mmni\ of Dotasshim carbonate was added and then 

(Formica IV). with a yield of 79% from the compound (Formula III). 
[Process 1.3] 

In 150 ml of THF solution containing ^hydrochloric acid. 9.12g (30mmol)of thaoonvound I (Forrnuta 

yield of 90% from the compound (Formula IV). 
process 1.4) 

To 300 iri of pyiWn.. 1&2 g (70 n<mol)o> U» c«wo.»d (FomJ. V) oMInod ^""j^""" 

(F rmula VI) with a yield of 83% from the compound (Formula V). 
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pound (Formula VI) 
process 1.5] 



rt.VII)^.yl««^'7'^^rt£^7il PH.). tMflH,). 7-29-7.39 OHM. »•» 
pound (FomMVU). ^ 1 _t MvM j MroOT l«oyl^H>i«W^ ■»•«" •» H"""* 1 to,mtt " 



those of processes 1.6 to 1.8 
process 1.6] 



of potassium carbonate was added Then. DMF was evaporated under 

B-toluonesuHonate was added and ^^^J^S^S^was extracted from the residue with 
reduced pressure to give a residue j**"^^^^™ extract was evaporated under reduced pres- 

with a yield of 39% from the compound (Formula VII). 



process 1.7] 



To 950 mg (1.94 mmo.) of a compound (FormuJ. V.... R ° ^Z^t^ZZ^pel*. 
o.20v/v%tr»f^^ 

Then, the reaction mixture was ^°^^^^ m ^Z^ was successively washed with satu- 
The product In the residue was extracted ^J™°^^XT£^«r*A was evaporated under re- 
rated sodium hydrogencarbonate aqueous ^^^f^^^Tby a ,,|^ei coiumn chro- 
duced P"~™»^" re8 ^™" n ^^ 7M mg of a compound (For- 

92% from the compound (Formula VIII. R = methyl group). 
[Process 1.8) 

,n10rr.ofDMF.667mg ( 1.5mn*)ofm.^^^^ 
450 mg of 10 w/w% Pd-C was ^othern^. 2 ^^^^f^ed 2 the mixture 
sttrred for 2 hrs at room temperature. Then. 1 The filtrate was evaporated under 
was stirred for 10 mm. The reaction "J^JT^ ^VSmM^ from the residue with 
reduced pressure to give a residue confining *?J^^^ aqueous so.- 

chloroform and the extract was successively washed ^^^^^eto^e a residue containing the 
uttonand water. ™ewa*hedex^was^ 

product The residue was purified by a aillea-gel cdurrm ^^T^^ mg ^compound (Formula 

and methanol (50:1) and <^ 8 ^ d /'^ f n%ta. the com- 

I. R = methyl group). 2-<3,5^i-tert-butyi-4-hydroxypr)enylV6-methoxypunn «n a y»~ 

pmnd (Formula IX. R = methyl group). 

Melting point 158-161'C. } ^ 13 34 (1Ks)i 

iH-NMR (DMSCW.. 8 ppm): 1.47 (18H.s). 4 18 (3H s£ * ^ ^ ^ d 160 04. 

"C-NMR (DMSO-de. 8 ppm): 30.68. 35.37. 53.79. 125.71. 129.57. 138.39. 142.57. IST.w. 
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These signals correspond to those f presumed from the structure of th compound (Formula I) In which 
R represents methyl group. , 



Elemental analysis tor Cxfo/Wh - HP 





C(%) 


H(%) 


N(%) 


Calculated 
Found 


64.49 
64.61 


7.58 
7.72 


15.04 
14.96 



(Example 2) 

Preparation of 2-(3.5HdMBrt-birty^M 
[Process 2.1] 

dMBrt-butyW-merJwxyrr^ 
[Process 2.2] 

S R = n^Zyl group) by this deblocking of methoxymethyl group, Th^P^ <* 

poxypurine. The total yield of final compound from the compound (Formula VII) was estimated as 73* rrom 
the respective yield of above mentioned processes 2.1 and 2.2. 

^R^^prn): 1-04 (3H„. 1M (11* 1 * (2H.ro). 4.61 (2H,,. 7.34 (1H.s). 8*6 (1H.s). 

10.58. 22.37. 30.44. 34.67. 68.93. 125.61. 128.27. 136.33. 140.04. 153,6. 

^SeT.^^ 
R represents o-propyi group. 



Bementat analysis for (^Wh . 1/4rV> 




C(%) 


H(%) 


N<%) 


Calculatad 


68.28 


7.94 


14.48 


Found 


68.43 


8.06 


14.38 



(Example 3) 

Preparation of 6-n-butoxy-2-(3.5^ert^ 
[Process 3.1] 

in DMF solvent the intermediate compound (Formula VII) and n-butyl frtnhienesuMbnato were caused to 

9-benzyl*rhbutoxy-2^3.5-di^butyl+rrw*^ 

11 
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[Process 3.2] 

_ . /c . Wlll o - n.hutvn nreoared by process 3.1 was treated with trifluoroacetic acid 

of above mentioned processes 3.1 and 3.2. 

SS2X» 0.98 (3H.t). 1.46 (16H.s). 1.50 (2H.m), 1.86 (2H,n). 4.86 (2H.t). 7.34 (1H.8). 

1 ^'Sese signals correspond to those of presumed from the structure of the compound (Formula I) in which 
R represents n-butyl group. 



Elemental analysis for C^H^N^ 




C(%) 


H(%) 


N(%) 


Cdcaluted 


69.67 


8.13 


14.13 


Found 


69.65 


8.24 


14.12 



(Example 4) 

Preparation of 2-(3.5^tert-4>utyU-rrydroxyphef^ 
(Process 4.1] 

In DMF solvent the Intermediate compound (Formula VII) and n-hexyl frtoluenesurfonate were caused to 
reac^ae^ 

potassium carbonate and the product was purified to give a compound shown by formula (VIII. R - Miexvl). 
&-benzy^3.5^MBrt-butyW-m^ 

process 4-2) 

The compound (Formuta VIII. R - n-hexyl) prepared by process 4.1 was treated with trifluoroacrticacid 
Inarirtlarmannertothatofpr^ 

^ R = nteX^P)- cornpTnd (IX. R = n-hexyl) was hydrooenated by a slrnNar manner to 
1 sin *ea3Znttoned Example 1 and obtained crystals of a compound (Formula I. R- n-hexyl group) 
24^^^^^^^^^^ bydebenzy.ation. The total yWd of f.n* compound 
mI^fSvII) was estimated a. 40% from the respective yteld of above mentioned proc- 
esses 4.1 and 4.2. 

^M^^Sm): 0-67 (3H. «). 1.30-1.60 (6H.m). 1^6 (18H.S). 1.88 <2H.m). 4.65 (2H.t). 7.34 

"^l^WlSS H^,, 28.48. 30.24. 31.02. 34.54. 6,78. 124.32, 128.71. 

1 ^TneTs^co^Snd to those of presumed from the structure of the compound (Formula I) in which 
R represents n-hexyl group. 
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Elemental analysis for f^W^O 


z 




<H%) 


H(%) 


N(%) 


Calculated 
Found 


70.72 
70.64 


8.55 
8.58 


13.20 
13.15 



10 
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(Example 5) 

Preparation of 2-(3.5^htort-butyl+hydr^ 
[Process 5.1] 

TaC ^XSl puriftod to «^ r ^ * *™* <™ R = 

£^&^3,5^tert-™^ 

[Process 5.2] 

viiu o - n^*vi\ emoarad bv DTOcess 5.1 was treatad with Wfluoroacetfc add 
Tha compound (Formja VIII, R - . ^^^^^Smpla 1 andobtainadaoompoundffonnula 

" ^S^^-* 0-84 CM* 1*1* (10** 1-46 <18H,). 1.87 CM* 4.65 (ft*. 7.35 
( ^*^ 

R represents n-octyl group. 



40 



Elemental analysis for C27H40N4Q2 




C(%) 


H(%) 


N(%) 


Calculated 
Found 


71.64 
71.63 


8.91 
9.00 


12.38 
1£33 



45 



50 



55 



(Example 6) 

Preparation of 2-(3 f 5^Mert-butyl^^ 
Process 6.1] 

^b anZ yl-2-(3.5-di-tBrt-butyl-4-methoxyrnethyk,xyph e nyl)-6-phen thyloxypunn . 
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10 



16 



[Process 6.2] 

-rw a /c~™.i fl win R = ohenethvO prepared by process 6.1 was treated with trif luoroacetic add 

i n x a rSr^ group. The compound (IX. R « phenethyO was hy. 

IX. R = n-hexyi group) oy <ne " AOe 4 q in the above mentioned Example 1 and obtained crystals 

from the respective yield of above mentioned processes 6.1 and 6.2. 

^TJrIZsWW): L46 (16H.S). 3*0 (2HM 4.88 (2H.t). 7.36 (1H,). 7.24-7.38 (5H.m). 8.25 

1 M ^ITconespond to those of presumed from the structure of the compound (Formuia .) in which 
R represents phenethyl group. 

Elemental analysis for C 27 H 32 N 4 0 2 • 1/4H 2 0 



20 / 



Cal culated 
Found 





HCX) 


N<%) 


72.21 


7.30 


12.46 


72-22 


7.33 


12.51 
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(Example 7) 

Preparation of 2-(3 f 5^MBr-buty^ 
Process 7] 

m so ml of DMF 4 28 g (8 rnmoi) of an intermediate (Formula DC. R = phenethyl group). 9-banz£2-(3.5- 

tailtzed from a mixture of ethanol - water to give 8 « « \ «ieldof71%from 

atom, 2-(3.5HdMert-btf^^ (Fonnula I R - H atom), with a yield of 71% from 

the compound (Formula IX. R = phenethyl group). 

(1H.s) and 13.16 & 13.38 (1H.s). 

and overlapped spectra of two forms were observed In 'H-NMR. 
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Elemental analysis for CntUNUOz . TJWfi 




C(%) 


H(%) 


N(%) 


Calculatad 
Found 


64.75 
64.89 


7.25 
7.24 


15.0 
15.83 



(Example 8) 



the starting intermediate (Formula VII). 
process 8.1] 

^J^^e.^ot^^^Tm) afwaterZadded to give pn.dptete of the 
by the addWon of 8 ^^^^^^^ to giv8 a product shown by fonnula (VIII. R = * 



purine, 
process 8.2] 



yphenylfeurine. with a yield of 63% from the intermediate (VII). 
Process 8.3] 

In 35 ml of DMF 3 87 g (7.5 mmd) of the compound (Formula IX. R = 3-carboxy-rvpropyl group) obtained 

ITJ^seZ^^^t™ and the extract was successive* washed with 8aturatedsod,urn hy- 
residue was extracted wren evaporated under reduced pressure 

n-propyi group). 

Melting point: 247-247.5«C. 
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•"SSSHft-M,. . «»» » * «• ".BO. «« -aS.«. ,3.37. ,55*. «J. - 

r represents S-cartooxy-n-pcopyl group. 

Elemental analysts lor C 23 H 30 N 4 O 4 



to 



15 



Calculated 
Found 



C(X) 


H(X> 


N(X) 


64.77 


7.09 


13.14 


64.78 


7.13 


13.18 



20 t 



(Example 9) 
Preparation 



25 



30 



of6-(5-cart>oxy-n-pentyW^ 



40 



45 



process 9.1] 

phenyl)purine. 
[Process 9.2] 

trlfluoroaoeac acid in a similar manner to ^^J"*** oTmem^S fln.up.1ne compound (DC R 
(Fonnula IX R= 5^arboxy-n-penty1 B^P)* «» ^,^1^33^8 3 hi the above Example 
U*oxyHH»entylfln«p)waa hydrogenated by 8 "^^^"^^wSntyl group), M^arboxy- 
8 and obtained crystaU, of a daber^^sd ^^^^^ .^3^^ the ^tannedH 

< ^^W£^K S3?-*. 34-ea. «r. ink «» 



50 



Elemental analysis for GuHmH4<>< 


i 




C(%) 


H(%) 


N(%) 


Calculated 


66.05 


7.54 


12.33 


Found 


66.16 


7.58 


1Z25 



55 



(Exampl 10) 

Preparation f 6-(7-can*xy-n-h P tylox*2-(3^ 
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[Process 10.1] 

Theintern^-tec^^ 

carbonate and the produced ester was h ^** ua ^? ^™^ tvl0XV ? 2 . (3 s^Wert-bctyM-methox- 
mula (VIII, R = 7-carboxy-n-heptyl group). 9-benzyl^-carboxy-n-heptyloxy)-z WW™ 

ymethytoxypheny1)purine. 
process 10.2] 



10 



15 



10.2. 



20 / 



25 



30 



rKSSSTJ^ ■. ««H.>. »» <*->■ « •** «• «■* 465 733 

•^sksjes ssar «, ««. 



Befnentriar«!y8l8farCzrH^04-1/»^ 




C(%) 


H(%) 


N(%) 


Calculated 
Found 


66.69 
66.85 


7.96 
7.94 


11.53 
11.40 



35 (Example 11) 

40 from the starting intermediate (Formula VII). 



45 



so 



Process 11.1] 



56 Th 
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process 11.2] 

. _ _ ^oiAu* in nracAsfi 11 1 and 50 ml of 20 v/v% mixture of trifluor- 

(VU). 

process 11.3] 

in 6 ml of DMF 564 mg (1.0 mmol) of a compound (Formula DC R = 4H=arboxyber«yl group) obtained by 
J£ *Z™£Z«* 300 ig or 10 w*% MC was add-. "j""^,* 



Elemental analysis for C27H30N4O4 • HaO 




C(%) 


H(%) 


N(%) 


Calculated 
Found 


65.83 
65.97 


6.55 
6.23 


11.38 
11.33 



The biological activities of the purine derivatives of the present invention were evaluated for P^ntrve 
effe^^WP^xklation. inhibition of TXA, synthesis, prevention of adhesion of n^pWtetoe^W 
S a^PAF^vlty, inhibition against endotoxin induced death, and effect on ^^^™T 
Whrltls. The Test Examples for the compounds disclosed in the above Examples will be described below. 

(Test Example 1) (Scavenging of active oxygen) 

Inhibitory effect against lipid peroxidation was evaluated by the method shown below to examine the ac- 
tivity of scavenging active oxygen of purine derivatives of the present invention. 

The Inhibitory effect against oxidation of llnoientc add to conjugated diene due to hydroxy radfcal ^H) 
f^bvFentol nwctkmwas determined according to the method of Kharasch etaL (see J. B.ol. Chenu 
STfo MM?SrCdetermined concentration of FeC 2 soMbn was added to a mixture of water and 
Ira orMUnfl predetermined amount of linolenlc acid. NaCI. Lubrol and the test compound to .start 
^^oTAb^e^Zed compounds were dissolved to give initial concentrations of 1 .0 mM for linden* 
^TZi^^nXte H.rT 80 ^ for Fed* 0.08% for Lubroi. and 1 v/v% for DMSO. respectively. 
Sn the^C of' atecSance aS* nTdu to the formation of conjugated diene In the reacti n so.ut.ons 
I«deteS^ertodically.Th inhibitory rate (%) was estimated from the differences InMIm trt a* 
"Z^M^^r*****"***** test compound. Wh n the difference of said reacfon rate was 
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0 (zero), then th inhibitory rate was mad 0%. and when th reaeti n rate was 0 (zero), ft n the inhibitory 
rate was made 100%. fa, various concentrations of said test compounds and the 50%-inhiW- 

* « — in Tabl8 1 - ™° ,c « ofprobU0O,wa3 

made as positive control and also shown in Table 1. 

[Table 1] 





Test compound shown by Example No. 


IC«(M) 


10 


Example 1 


3.5x1(H 




Example 2 


3.4x1(H 




Examples 


3.5x1<H 


16 


Example 4 


3.7x10* 




Example 5 


5.4x10** 




Example 6 


3.5 x 10* 


20 / 


Example 7 


3.4 x 10* 




Example 8 


4.0 x10* 




Example 9 


3.6 x 10-* 


25 


Example 10 


3.7 x 10* 




Example 11 


3.9x10* 




Probucol . . 


JL5x10* 



30 



in th. above evaluation method, the test compounds and an active oxygen source of hydroxy radical mainly 
mJtSSSX^E" concentration in th. reaction mixture indicating the MHtoy 
SllSStLc^ .n add,**, the other ^^^^^TZ^l 
(superoxide radical). O,. ('O, singlet oxygen) are presumed to react with said test compounds and inac- 

tivate them. 



40 



Reaction (a) 



cr + -0H-»a- + oH 

a+ci-->ci2 
ci 2 +-oH-^a" + Hoci 



Reaction (b) 



Fe** + HjO^Fe^-OOH ♦ H* 
Fe* "OOH -» Fe 2 * ♦ OOH 
OOH->00**H* 



SO 



Reaction (c) 



200" + H* -> "OOH ♦ Oj» 



Reaction (d) 

Hoa ♦ -ooh -> h 2 o ♦ cr ♦ 



HOC! ♦ "OOn -¥ ri2U ▼ ▼ 
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parabty as superior as that of probucol. 
(Test Example 2) (Inhibition of TXA 2 synthesis) 

^ -> tv a mmthABia was evaluated by the method shown below determining the for- 
.nhibltory effect of purine derivatives of the present invention, 

mation ofTX^asanarachWonicaoid^tabollto in ^thetose in arachidonic acid cascade via 
TXAj (thromboxane AJ is reported to be ayntneabadby ^a^tSheSa^Tprepared by the foJ- 
a cydic peroxide (PGHJ tormed ^^^^^3^ 200 G for 15 
lowing method in the present invention. Blood drawn torn » ^ < precipitates. The pre- 

mln. and the resultant supernatant was further * * '.J 1 ^ J^^o min. to give a su- 

[Table 21 



Test compound shown by Example No. 


ICsa(M) 


Example 1 


9.63 xlfr" 7 


Example 2 


1.57 x 10" 7 


Example 3 


1.74 x10- 7 


Example 4 


9.42 x 10- 7 


Example 6 


6.81 X 10" 7 


Ozagrel Ha 


0.17 x 10- 7 



(Test Example 3) (Prevention of adhesion of neutrophils to endothelial cells) 

^Ltsgsrzszz Esse - .. ... *<-.» 
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nbove„*n,.onedvas^ 

of 0.1% (w/v) BSA-199 £ '^^^J^^^^W 
pre| ^ before hand was added, men^rtw^pnus^ and the testconv 

dispensed. In the preceding expert, the ^^^^^ ^tund h an Abator in an atmos- 
pound was made 0.1% NM ™SO J^on. ™» n W- * wen, suspended and removed 

phereof 5% CO, at 37»C for 20 ^^Jf™ "To^ EfSutbn was added and allowed to 
by suction using a pipeUe^Tnen^^^ 

stand at 37-C for 10 min.. to aepaiato the ^dhered ' ~^ p "'^™^ tot(OTrtratetnetfy p 8in reaction. Then. 
ic e-coded. W*™^^* 0 ™^^™^^ tfansfefT8d Z test tube for the 
400^ of 01% MM ^ ^23SilSZ*d neutrophils was determined. The ad- 
d.tennina«on of *■ ^^XL^XMy in 500 -I of the iniUal neutrophil sus- 

hesion index was calculated from the ^toted from the difference between the ad- 

penslon and those of after Incubation. The ^°^/^^^ wnd these of solutions contaln- 
neston index determined for tr* re acton ^^^^o^^ZnTlbitory rate was made 



Test compound shown by Example No. 


Final concentration (jiM) 


Inhibitory rate (%) 


Example 1 


10 


48 


Example 2 


10 


57 


Example 3 


10 


51 


Example 4 


10 


49 


Example 5 


10 


7 


Examples 


10 


41 


Example 7 


10 


26 


Example 8 


10 


31 


Example 9 


10 


28 


Example 10 


10 


28 



„ ,„ «™whrfial cells were reported to enhance the adhesion of neutrophil oy me 
inhibit the adhesion of neiitrophite to e ^~«* 8 ^V^^p 3^ aa shown in the following Test 

cells. 

(Test Example 4) (AnU-PAF activity) 

Anti-PAF actMty of purine denvanves of the present Invention was evaluated In the Inhibition of platelet 
aggregation induced by PAF (plate) t flnd9 ^^of thebtood was added with 1 volume 
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10 



a pained amount (the test expound we^ n*edan ^^l^pS^fl^ 
wis added win 25,1 of a solution containing a ^X^^lntoJZS^* M«Jy rate 
irKlu oed by PAF in the test ^^^^^^^^^^^nissioc accompanied 
against platelet aggregation induced by PAF was v^**™ ^^m^nd showed seme transmission 
by the platelet aggregation. When the test h^nTe^y rat^Tmade 0%. and when 

change with that of containing no test cornpound(WaiU< group). tNin me inraoTOryni 
tne» was no changes in transmission, then theinhto*ory rate JJJ^JJ*^ fe lnv63tigate the reia- 
Varioua concentrations of the test compounds in the test solution were » "» -..^ ag . 

tionship between the concentration and the Inhibitory rate for fte *J£T& 
^^byPA^^^ 

inhibitory rate for the positwe control * PA F and was reported to 

2-thiazolium ethyl phosphate) is also shown in Tabl J" ana109 
exhibit high antl-PAF activity (see Ufe Science. 32. 1975-1982 (1983)). 



fS 



20 I 



25 



SO 



35 



40 



SO 



55 



Teat compound shown by Example Mo. 


Concentration OiM) 


Inhibitory rate (%) 


Example 1 


30 


46 


Example 2 


30 


57 


Example 3 


30 


78 


Example 4 


30 


61 


Example 5 


30 


16 


Example 6 


30 


35 


Example 7 


30 


5 


Examples 


30 


5 


Example 9 


30 


2 


Example 10 


30 


4 


Example 11 


30 


53 


CV-3988 


30 


78 



Among purine derivatives of the present invention shown in Examples l-"'™J™ n *J™^*^ 

trol compound CV-3988. 

CTest Example 5) (Activity for the endotoxin induced death) 

Activity of purine derivatives of the present invention for endothelial cell damage by endotoxin was eval- 
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bserved. 



[Table 5] 


Group 


Dose (mg/kg) 


Survival rate (%) 


(Control) 


(0) 




Compound of 


100 


68 


Example 2 


300 


75 



,n addition, endothelial ceil damage due to endotoxin at fhtooon £ 
^ ^Tre i^.^.. th« activation of phagocytes such as neutrophils and macrophages. These pnago- 

and aggravates the darnagea of celte. Whl ^. * inducesthe synthesis ofPAFIn endothelial 

,«SS==SSSSSSSSSSS 

reflect above mentioned preventive effects, 

(Test Example 6) (Effect on iwphrotadn-iridueed nephritis) 

inhibitory effect of purine derivative, of the present invention against nephrotodn-indueed nephritis was 
"IS. Pre^S2 oTllation, r.phrotoxirHnduced nephritis v^s induced by admlnirfration of .ntt- 

Sy Tokyo kjakuaha Ltd.. Tokyo. Japan). AntMJBM serum ^^ ve ^"J^^nd^at^ 
r^ ^ b^ltZl^nin^i^ of ana-GBM serum). While, control group was given the same 

Jory effect against nephrotoxin-induced nephritis was observed wth dos*dependent manner. 
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[Table 6] 



Group 



Dose 



(Control) <0> 
Compound of 30 
Example 2 100 



Urinary protein 



One day 

before 

Induction 



Day 3 

after 
induction 



Day 5 
after 
induction 



12. 2± 1-1 
10. 5± O.S 
12.2±2.5 



74.1±25.6 72.1±26.7 
49.0±16.7 62.8±16.7 
14. B± 1.7* 14. 3± 10* 



Values indicate means±S.E. and unit indicates mg/day 
*; p<0.05 



[Table 7] 

Serum parameter 



Group 



Dose BUN 
(ng/kg) 



Total triglyceride 
cholesterol 



(Control ) 
Compound of 
Example 2 



(0> 
30 
100 



27.6±0.9 
26.9±0.8 
23.6± 1.6* 



75 ±3 
72 ±6 
66±2* 



161 ± 25 
12S±20 
60 ± 4** 



Values indicate means±S.E. and unl t indicates mg/di 
*; p<0«05. P<0.01 

ofthe present Invention. thepurin derivatives of the present invention exhibit 
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. 4 . sloX r-rtHura proteases such as elastase. which are inhibited by 

be P^^^^ ^ ^ Sl SJSTSSSIi Is an active center of a,-antitrypsin 
proteins such as Z methionhe is oxidative* inactivated by HOO produced 

which belongs to one of those ^^^^WaMfMPO) in azure oranules of neutrophil and results In 
from HA and CT in the presence of m^oeracWase «T ^^e, «, the present in- 

ventkxi have action of scavenging active oxygen _»n aoa ravation of tissue damages caused by 

tease inhib.tor)such as «^^^ 

protease. Furore the '^'^^SSL suSmt. lytic action of leukocyte with pro- 
such as neutrophils w,ll , n ^^n. ^ purine derivatives of the present invention 
tease and inf iltration out of blood ^ J^ 1 ^^^°T^^ 8 by der1ved from leukocytes, 

will inhibit the elevation of cellular Ca level *»^J**~£ ^^vationof vascular permeability, 
wnichlaadateth^c^^ 

(Example of pharmaceutical preparation) 
plants. 

[Table 8] 





Content/tablet 


Compound of Example 2 


100 mg 


Lactose 


100 mg 


Potato starch 


30 mg 


Hydroxypropyloeiluiose 


5mg 


Magnesium atearate 


5mg 



As described above, the purine derivatives of the present invention exhibit ^ J 1 ^ 8 ™^J^T*' 
actr^^eX^tk^ preparations oontaininfl the purine derivatives or P ham ^^ 8 ^ P ^ 
!^t^rf^Zo3nt inventton exhibit the inhibition of Wlammatory responses caused by the mediators 
salts thereof of the P^^ 8 "™^" adtiM leukocytes (neutrophils), and inhibit the aggravation 

al ar^a«CsTn a^of .nf.amma.ry dfceases caused by leukocytes. 



Claims 

1. Purine derivatives shown by general formula p] 
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10 




15 



20 / 



25 



group) 

or phannaoologteally acceptable salts thereof. 

Suppressants for Wlarnmatory disease, contain** an effective Ingredient of a purine derivative accord- 
Ingtoaaiml. 

acceptable salt thereof. 



35 



40 



45 



50 



55 
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